Asparatic acid 221 is critical in the calcium-induced modulation of the enzymatic activity of human aminopeptidase A.
Aminopeptidase A (APA) plays an important role in the regulation of blood pressure by mediating angiotensin II degradation in the renin-angiotensin system. The Ca2+-induced modulation of enzymatic activity is the most characteristic feature of APA among the M1 family of aminopeptidases. In this study, we used site-directed mutagenesis for any residues responsible for the Ca2+ modulation of human APA. Alignment of sequences of the M1 family members led to the identification of Asp-221 as a significant residue of APA among the family members. Replacement of Asp-221 with Asn or Gln resulted in a loss of Ca2+ responsiveness toward synthetic substrates. These enzymes were also unresponsive to Ca2+ when peptide hormones, such as angiotensin II, cholecystokinin-8, neurokinin B, and kallidin, were employed as substrates. These results suggest that the negative charge of Asp-221 is essential for Ca2+ modulation of the enzymatic activity of APA and causes preferential cleavage of acidic amino acid at the N-terminal end of substrate peptides.